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(54) EXHAUST EMISSION CONTROL SYSTEM FOR ENGINE 
(57)Abstract: 

PURPOSE: To prevent the deterioration of hydrocarbon 
adsorbing performance by providing a humidity sensor 
for an exhaust emission control system in which a 
catalyst and an adsorbing agent are arranged to remove 
moisture with its signal and absorb moisture to the 
adsorbent. 

CONSTITUTION: A catalytic converter rhodium 4 and an 
adsorbent 3 are provided in an exhaust gas passage 2 in 
an engine 1 and in a by-pass 1 1 on its upstream side, 
respectively. Signals from temperature sensors 7, 8 are 
inputted to a control unit 1 6 to control the amount of air 
supplied from an air supply 5 and a variable flow control 
valve 6. With signals from a humidity sensor 15 which is 
arranged on the downstream side of the adsorbent 3 in 
the by-pass 11, when humidity in the by-pass 11 is 
higher moisture in the by-pass 11 is removed with a 
dehumidifier 13 and a pump 14. In the dehumidifier 13, 
grain alumina is filled as drying agent. In drying, a freezer 
can be used for cooling and condensation with moisture. 

In this way, moisture is removed to provide good exhaust gas cleanup performance. 
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(54) EXHAUST EMISSION CONTROL SYSTEM FOR ENGINE 

(57)Abstract: 

PURPOSE: To prevent the deterioration of hydrocarbon 
adsorbing performance by providing a humidity sensor for an 
exhaust emission control system in which a catalyst and an 
adsorbing agent are arranged to remove moisture with its 
signal and absorb moisture to the adsorbent. 
CONSTITUTION: A catalytic converter rhodium 4 and an 
adsorbent 3 are provided in an exhaust gas passage 2 in an 
engine 1 and in a by-pass 1 1 on its upstream side, 
respectively. Signals from temperature sensors 7, 8 are 
inputted to a control unit 1 6 to control the amount of air 
supplied from an air supply 5 and a variable flow control valve 
6. With signals from a humidity sensor 1 5 which is arranged on 
the downstream side of the adsorbent 3 in the by-pass 1 1 , 
when humidity in the by-pass 1 1 is higher moisture in the by- 
pass 11 is removed with a dehumidifier 13 and a pump 14. In 
the dehumidifier 13, grain alumina is filled as drying agent. In 
drying, a freezer can be used for cooling and condensation with 
moisture. In this way, moisture is removed to provide good 
exhaust gas cleanup performance. 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A catalyst and an adsorbent are arranged in an engine flueway, and the unburnt hydrocarbon 
discharged at the time of starting of said engine is made to once stick to said adsorbent. In order to control 
that moisture sticks to said adsorbent during a halt of said engine in the engine exhaust air purification 
system which reduces the unburnt hydrocarbon volume emitted to atmospheric air from said engine, The 
engine exhaust air purification system characterized by dehumidifying the inside of the case where a 
humidity sensor is formed in the flueway near [ said ] the adsorbent, and said adsorbent is contained based 
on the signal of said humidity sensor. 

[Claim 2] The engine exhaust air purification system by which the approach of dehumidifying the inside of 
the case where said adsorbent is contained, in claim 1 circulates the dry air which passed the desiccating 
agent to said adsorbent. 

[Claim 3] The engine exhaust air purification system by which said drying agent contains a kind at least 

among an alumina, a silica, a silica / alumina, and silica gel in claim 2. 

[Claim 4] How to reproduce said drying agent by circulating hot exhaust gas in claim 2. 

[Claim 5] The engine exhaust air purification system which circulates the air dehumidified by the 

refrigerator to said adsorbent in order to dehumidify the inside of the case where said adsorbent is 

contained, in claim 1 . 

[Claim 6] The unburnt hydrocarbon which a catalyst and an adsorbent are arranged in an engine flueway, 
and is discharged at the time of starting of said engine In order to control that make it stick to said 
adsorbent and moisture once sticks to said adsorbent during a halt of said engine in the engine exhaust air 
purification system which reduces the unburnt hydrocarbon volume emitted to atmospheric air from said 
engine, The engine exhaust air purification system characterized by holding to the temperature at which 
moisture does not adsorb said adsorbent while said engine has stopped. 

[Claim 7] The engine exhaust air purification system which is heating by energization in order to hold in 
claim 6 to the temperature at which moisture does not adsorb said adsorbent. 

[Claim 8] The engine exhaust air purification system which is the heat stored while operating said engine in 
order to hold in claim 6 to the temperature at which moisture does not adsorb said adsorbent. 
[Claim 9] The engine exhaust air purification system whose approach of holding in claim 6 to the 
temperature at which moisture does not adsorb said adsorbent is the heat of reaction produced by the 
chemical reaction. 

[Claim 10] The engine exhaust air purification system to which the power for dehumidifying the inside of 
operation of said humidity sensor and the case where said adsorbent is contained, in claim 1 is supplied by 
the solar battery and/, or the rechargeable battery. 

[Claim 1 1] A catalyst and an adsorbent are arranged in an engine flueway, and the unburnt hydrocarbon 
discharged at the time of starting of said engine is made to once stick to said adsorbent. In order to control 
that moisture sticks to said adsorbent during a halt of said engine in the engine exhaust air purification 
system which reduces the unburnt hydrocarbon volume emitted to atmospheric air from said engine, The 
engine exhaust air purification system characterized by covering the space which the bulb is prepared in the 
outlet to the atmospheric air of said flueway, and the list at the engine inhalation-of-air section, and 
contains said adsorbent to an atmospheric invasion. 

[Claim 12] The automobile equipped with the engine exhaust air purification system of claims 1 or 6. 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F% 2/3/2005 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention prepares the catalyst for exhaust air purification, and an adsorbent 
in the flueway of an automobile engine, makes the unburnt hydrocarbon discharged so much immediately 
after engine starting once adsorb, and relates to the engine exhaust air purification system which reduces 
the unburnt hydrocarbon volume emitted to atmospheric air. 
[0002] 

[Description of the Prior Art] In order to purify exhaust air of an automobile engine, the catalyst is usually 
prepared in the flueway. However, unless a catalyst reaches the temperature of about 300 degrees C or 
more, it does not operate effectively. Therefore, when the exhaust-gas temperature immediately after 
engine starting is low, exhaust air can fully be purified. On the other hand, engine temperature is also low 
immediately after engine starting, and a lot of unburnt hydrocarbon is discharged. Then, unburnt 
hydrocarbon is once adsorbed with an adsorbent, and when an exhaust-gas temperature rises, the approach 
of making carry out desorption and purifying with a catalyst is indicated (JP,2-7532,A, JP,2-135126,A). 
[0003] 

[Problem(s) to be Solved by the Invention] As a result of examining the system using an adsorbent 
wholeheartedly, when moisture had already stuck to the adsorbent, it turned out that the hydrocarbon 
amount of adsorption decreases remarkably. The effect of moisture was not described at all, but in order to 
realize this system, it became clear that it is necessary to make it moisture not stick to an adsorbent at the 
time of an engine shutdown at the above-mentioned official report. 

[0004] The purpose of this invention is to offer the system by which moisture does not stick to an adsorbent 

before unburnt hydrocarbon adsorption. 

[0005] 

[Means for Solving the Problem] It controls that the gas (air) containing (1) moisture reaches an adsorbent 
as an approach for making it not make moisture adsorb before unburnt hydrocarbon adsorption (at i.e., the 
time of an engine shutdown). 

[0006] (2) Remove moisture from the gas by which it comes to an adsorbent. 
[0007] (3) Make it an adsorbent not adsorb water. 

[0008] Things can be considered. What is necessary is to prepare a bulb in the exhaust pipe before and 
behind an adsorbent, and just to isolate an adsorbent from the atmospheric air containing moisture, in order 
for the gas (air) containing moisture to control coming to an adsorbent. However, during engine operation, 
since exhaust gas temperature becomes an elevated temperature (for example, 900 degrees C), it is difficult 
to obtain the good bulb of confidentiality, moreover, the thing of the structure of the shape of a honeycomb 
with a numerical aperture large [ although it is thought that it is also effective to prepare water absorption 
material before and after an adsorbent as one method of removing moisture from the gas by which it comes 
to an adsorbent ] in order for the part adsorbent to become large and to circulate exhaust gas without a 
pressure loss — not using it — it is necessary to obtain but to use still larger water absorption material for 
removing moisture completely Then, when form a bypass in the exhaust pipe before and behind an 
adsorbent, and the pump and the moisture removal machine (a drying agent or refrigerator) are arranged to 
the bypass as an option which removes moisture from the gas which results in an adsorbent, and a humidity 
sensor is attached near the adsorbent and the humidity near the adsorbent becomes high, how to operate a 
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pump, to contact high humidi^^s to an adsorbent, and to remove moist^fcan be considered. In this case, 
a bypass can use a thin thing compared with an exhaust pipe, and can miniaturize it rather than water 
absorption material. What is necessary is to circulate the elevated-temperature exhaust gas under engine 
operation to a desiccating agent, and just to reproduce a desiccating agent, in case a desiccating agent is 
used as a moisture removal machine. 

[0009] Moreover, if a bulb is prepared in an exhaust pipe, and the location of a bulb is established in the 
engine inhalation-of-air section near the outlet to atmospheric air of an exhaust pipe when isolating from 
the atmospheric air containing the moisture of an adsorbent, the bulb which has the usual thermal resistance 
can be used. 

[0010] Furthermore, as an approach of making it an adsorbent 3 not adsorb water, since it ****s above 100 
degrees C, the moisture which usually stuck to the adsorbent will not be adsorbed by the adsorbent, even if 
moisture reaches an adsorbent, if the adsorbent is always (after an engine shutdown is included) held at 100 
degrees C or more. Heating becomes effective, although it is thought that the unburnt hydrocarbon 
adsorption capacity of an adsorbent falls a little since adsorption of unbumt hydrocarbon is further 
produced also at an elevated temperature (about 160 degrees C). Since an adsorbent is held more than to 
heating, i.e., 100 degrees C, the following three can be considered. 

[001 1] (1) Coat an adsorbent on a metal honeycomb and keep it warm by energization. In this case, if it 
raises adiathermic, need power is slight and overnight extent can be held at 100 degrees C or more. 
Moreover, effectiveness is expectable also only by heating at hundreds of degrees C for several seconds 
before engine starting. 

[0012] (2) Circulate an accumulation agent around an adsorbent and make it adsorbent temperature not fall 
to 100 degrees C or less with the heat stored during engine operation. 

[0013] (3) Around an adsorbent, arrange the matter (chemico-thermal-storage agent) which generates heat 

by the chemical reaction, and prevent the fall of adsorbent temperature. 

[0014] 

[Function] If moisture adsorbs before hydrocarbon adsorption, since the hydrocarbon amount of adsorption 
will fall greatly, this must be controlled. If the automobile after an engine shutdown is left, the air which 
became wet from the exhaust pipe outlet will diffuse, it will result in an adsorbent, and hydrocarbon 
adsorption capacity will be reduced. Therefore, it is effective to cope with it by approach which was 
mentioned above. 

[0015] When form a bypass in the exhaust pipe before and behind an adsorbent, and the pump and the 
moisture removal machine (a drying agent or refrigerator) are arranged to the bypass as one of them, and a 
humidity sensor is attached near the adsorbent and the humidity near the adsorbent becomes high, a pump 
can be operated and moisture can be removed. The humidity near the adsorbent becomes high for the air 
which became wet from the outside diffusing, in case of rainy weather, the humidity in atmospheric air 
becomes very high, and diffusion of moisture also becomes early. Therefore, it becomes effective with a 
humidity sensor to control operation of a pump. Moreover, if it is used for the power source for actuation of 
a humidity sensor and a pump combining a solar battery and a dc-battery, it is possible to operate this 
system, without applying a burden to a dc-battery also in an engine shutdown. 

[0016] Moreover, as an option, even if moisture reaches an adsorbent, it is effective in the temperature at 
which an adsorbent is not adsorbed to always (for after an engine shutdown to be included) hold an 
adsorbent. In this case, an adsorbent will be held at 100 degrees C or more, and three approaches can be 
considered according to that heat source. Although it is desirable to store effectively the heat of the exhaust 
gas at the time of engine operation, and to use it when it sees in energy, there are some which cannot throw 
away energization heating easily from the field of the convenience, either. An electric heating will serve as 
the approach of being easy to use, if even heat insulation can be done efficiently. For example, it can be 
used also for heating in the case of desorbing unburnt hydrocarbon from an adsorbent during engine 
operation. 
[0017] 
[Example] 

<Example 1> Drawing 1 is drawing showing the engine exhaust air purification system of one example of 
this invention. The three way component catalyst 4 (volume 1.7 liter) usually used for the flueway 2 of an 
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engine 1 in an automobile as ^felyst for exhaust air purification has be^Jrranged, and the adsorbent 3 
was attached in the upper bypass 1 1. An adsorbent 3 is platinum by chloroplatinic acid 0.5 Alumina sol and 
water were mixed to H mold mordenite powder of which weight % support was done, the slurry was 
prepared, and it manufactured by coating the monolith support made from cordierite (volume of 1.71., 
number 400-/in2 of eels). The amount of platinum support mordenite coatings was carried out in about 
lOOg/1. Several times, repeatedly, for every coating, coating was calcinated at desiccation and 500 degrees 
C for 1 hour, and was produced at 120 degrees C. 

[0018] It enables it to have supplied air through the amount modulating valve 6 of variable flow near the 
engine exhaust room of the adsorbent upstream of a flueway 2 from air supply equipment 5. Moreover, the 
flueway change bulb 9 is formed in the bypass tee of a flueway 2, and the bulb 10 is formed in the 
adsorbent lower stream of a river of a bypass 11. Temperature sensors 7 and 8 are attached in the adsorbent 
3 and the catalyst 4, and each signal is incorporated by the control unit 16 and enables it to have controlled 
a change and closing motion of supply air volume and a bulb based on these signals. That is, when the 
adsorbent immediately after engine starting and the temperature of a catalyst are low, a bulb 10 is opened at 
the same time it changes the flueway change bulb 9 so that exhaust gas may flow a bypass. Thereby, 
unburnt hydrocarbon is adsorbed by the adsorbent 3. When the temperature of a catalyst 4 rises and a 
catalyst is activated, the flueway change bulb 9 is changed so that exhaust gas may flow the main path, and 
exhaust gas flows for the direct catalyst 4. Then, several minutes after changing the suitable stage 9, for 
example, a flueway change bulb, the flueway change bulb 9 is adjusted again, and as a part of exhaust gas 
circulates a bypass 1 1, it raises the temperature of an adsorbent 3, it carries out desorption of the unburnt 
hydrocarbon to which it was sticking, and purifies with a catalyst 4. At this time, with air supply equipment 
5 and the amount modulating valve 6 of variable flow, air is supplied into exhaust gas and purification with 
the catalyst 4 of the unburnt hydrocarbon which carried out desorption is performed efficiently. If the 
desorption of unburnt hydrocarbon is completed, the main path will be made for exhaust gas to flow the 
flueway change bulb 9 again, and a bulb 10 will be closed. It is maintained in this condition at the time of 
an engine shutdown. 

[0019] When the humidity sensor 15 is formed in the adsorbent lower stream of a river of a bypass 1 1 and 
the humidity in a bypass becomes high at the time of an engine shutdown, residual exhaust gas (or air) 
circulates through the inside of the circulation path 12 where the dehumidifier 13 and the pump 14 have 
been arranged, and the inside of a bypass 1 1 is dehumidified. The dehumidifier 13 is filled up with the 
drying agent. 200g (volume of about 300ml) restoration of the alumina (outer diameter of about 3mm) with 
a granular drying agent is carried out. Moreover, the circulating load was considered as a part for about 
500ml/. 

[0020] In order to check the effectiveness of this system, the cold start trial was carried out by the engine 
bench. That is, using the engine left after the halt for at least 12 hours or more, starting, an idle, 
acceleration, and 60 km/h transit were performed, and the unburnt hydrocarbon discharged was analyzed. 
By measuring the total unburnt hydrocarbon volume discharged during the trial, the exhaust air purification 
engine performance of an engine exhaust air purification system was evaluated. Consequently, when the 
weathers containing rainy weather and fine weather differed, the purification engine performance of the 
hydrocarbon according to this system also in a 50 times repeat trial became distinct [ not falling ]. 
[0021] Moreover, it was used combining the pump 14 formed in the bypass 11, and the dc-battery usually 
carried in an automobile with a solar battery as a power source of a humidity sensor 15. The solar battery 
used the thing of the magnitude attached in the roof of an automobile. Consequently, the burden of a dc- 
battery was mitigated and the good exhaust air purification engine performance was obtained. 
[0022] <Example 2> By the same system as an example 1, the refrigerator was used for the dehumidifier 
13. It is the same as that of an example 1 except it. It was cooled by about 5 degrees C with the refrigerator, 
and the exhaust gas which flows the circulation path 12 made moisture condense, and was removed. Also 
in this case, the good exhaust air purification engine performance was obtained like the example 1 . 
[0023] <Example 3> Drawing 2 is drawing showing the engine exhaust air purification system of one 
example of this invention. By the same system as an example 1, the circulation path 12 established in the 
bypass 1 1, the dehumidifier 13, the pump 14, and the humidity sensor 15 were removed, it formed in the 
flueway of the lower stream of a river of the muffler 21 of a flueway 2 at the airtight good bulb 20, and the 
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airtight good bulb 19 was nev^^rmed before the air cleaner 18 also at t^nlet pipe 17. Since bulbs 19 
and 20 are not exposed to an elevated temperature, thermal resistance's are unnecessary and can use the 
bulb which has high airtightness. These bulbs 19 and 20 were controlled to shut only at the time of an 
engine shutdown. Other control is the same as that of an example 1 . It could control by this that 
atmospheric air trespassed upon a flueway 2 at the time of an engine shutdown, and the good exhaust air 
purification engine performance was obtained like the result of an example 1 . 

[0024] <Example 4> Drawin g^ is drawing showing the engine exhaust air purification system of one 
example of this invention. An adsorbent 3 acts so that energization heating may be possible and after an 
engine shutdown may hold the temperature of an adsorbent 3 at 100 degrees C or more according to a 
power source 22. The adsorbent 3 was produced like the example 1 using the honeycomb made from 
stainless steel to the change of the monolith support made from cordierite. However, the volume is 1 .0. The 
thing of a liter was used. Control of bulbs and air supply equipment is the same as that of an example 1. 
Even if the air which contained moisture in the bypass 1 1 invaded by this, it did not stick to the adsorbent 3 
but the always good adsorption property was shown. Consequently, the good exhaust air purification 
engine performance was obtained. 

[0025] Moreover, by this system, at the time of an engine shutdown, it did not energize to an adsorbent, but 
energization was started to the adsorbent 3 10 seconds before engine starting. Consequently, adsorbent 
temperature reached to 200 degrees C. Then, energization was stopped to engine starting and coincidence. 
Therefore, adsorbent temperature once falls to 100 degrees C, it has sufficient unburnt hydrocarbon 
adsorption capacity, and the good exhaust air purification engine performance was obtained. 
[0026] <Example 5> Drawing 4 is drawing showing the engine exhaust air purification system of one 
example of this invention. The accumulation agent 23 is arranged around an adsorbent 3, and while 
adsorbent temperature is high, heat is stored in the accumulation agent 23. The used adsorbent was 
produced like the example 1. Since just the circumference of an adsorbent of the amount of an 
accumulation agent is inadequate, the reservoir 24 has been connected through the circulating pump 25. 
After an engine shutdown, an accumulation agent is circulated with a circulating pump 25 from a reservoir 
24 so that the temperature of an adsorbent 3 can be maintained at 100 degrees C or more. Consequently, the 
good exhaust air purification engine performance was obtained. 

[0027] <Example 6> D rawing 5 is drawing showing the engine exhaust air purification system of one 
example of this invention. The chemico-thermal-storage agent 26 is arranged around the adsorbent 3. The 
used adsorbent was produced like the example 1 . In carrying out a temperature up, using a calcium oxide 
(CaO) as a chemico-thermal-storage agent 26, water is added to a calcium oxide and it uses the heat of 
reaction when changing to a calcium hydroxide (calcium2 (OH)). Since a calcium hydroxide returns to a 
calcium oxide when adsorbent temperature is high, it can be again used for the temperature up of an 
adsorbent. If adsorbent temperature becomes 100 degrees C or less after an engine shutdown, water will be 
supplied to the chemico-thermal-storage agent 26 with a feed pump 27, exothermic reaction will arise, and 
adsorbent temperature will rise. Consequently, the good exhaust air purification engine performance was 
obtained. 
[0028] 

[Effect of the Invention] Since the unburnt hydrocarbon discharged at the time of engine starting since it 
can control that moisture sticks to an adsorbent during an engine shutdown by this invention can be 
adsorbed efficiently, the engine performance which was always stable comes to be shown. Therefore, the 
automobile exhaust purification engine performance improves. In addition, although this invention 
described application in an automobile, it is applicable also to a fixed mold engine device system. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 3] 
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